Palmitate increases musclin gene expression through activation of PERK signaling pathway in C2C12 myotubes.
Musclin is a type of muscle-secreted cytokine and its increased gene expression induces insulin resistance in type 2 diabetes. However, the mechanism underlying increased musclin gene expression is currently unclear. Excessive saturated fatty acids (SFA) can activate the secretion of several muscle-secreted cytokines as well as endoplasmic reticulum (ER) stress pathway, thereby contributing to the development of type 2 diabetes. The purpose of this study was to investigate the mechanisms responsible for the effect of palmitate, the most abundant SFA in the plasma, on the gene expression of musclin in C2C12 myotubes. Treatment of C2C12 myotubes with palmitate or tunicamycin significantly increased the expression of musclin as well as ER stress-related genes, but treatment with oleate did not. Pre-treatment of C2C12 myotubes with 4-phenyl butyrate suppressed the expression of ER stress-related genes, simultaneously, resulting in decreased expression of the musclin gene induced by palmitate or tunicamycin. These results indicate that ER stress is related to palmitate-induced musclin gene expression. Moreover, palmitate-induced musclin gene expression was significantly inhibited in C2C12 myotubes when PERK pathway signaling was suppressed by knockdown of the PERK gene or treatment with GSK2656157, a PERK autophosphorylation inhibitor. However, there was no difference in the palmitate-induced musclin gene expression when IRE1 and ATF6 signaling pathways were suppressed by knockdown of the IRE1 and ATF6 genes. These findings suggest that palmitate increases musclin gene expression via the activation of the PERK signaling pathway in C2C12 myotubes.